The echocardiographic findings of eight patients with hypertrophic cardiomyopathy without outflow obstruction (HMC) and of 15 normal (Norm) Mitral valve motion opathy the interventricular septum can be demonstrated as a characteristic deformity by echocardiography.12 However, in nonobstructive hypertrophic cardiomyopathy,3-5 there is no gradient across the left ventricular outflow tract and an abnormal systolic movement of the mitral valve is not seen on echocardiography, even after amyl nitrite or isoproterenol provocation.6 The diagnosis in cases without outflow obstruction is based on angiocardiographic demonstration of left ventricular wall and interventricular septal hypertrophy, diminished end-systolic volume, and papillary muscle hypertrophy.7-8 In some cases the hypertrophy may be restricted to the ventricular septum.9-10 The ventricular septal hypertrophy is difficult to assess with isolated left ventricular angiograms and simultaneous left and right ventriculography has been advocated for this diagnosis." These procedures have 897
reduced velocity of the early diastolic closing motion of the anterior mitral leaflet (HMC = 60 23 mm/sec, Norm = 124 29 mm/sec, P < 0.005); (6) separated from the anterior heart wall. All the patients had echocardiograms taken before and after inhalation of amyl nitrite.
The left ventricular minor diameter was measured echocardiographically between the enidocardial echo of the posterior left ventricular wall and the endocardial border of the left septal surface. The minor diameter at end~diastole (Sd) was measured at the time of the R wave of the simultaneously recorded electrocardiogram, and that at end-systole (Ss) was taken at the poinlt where the endocardial surface of the septum and the posterior wall were nearest to each other. The ventricular volumes were estimated by: EDV = Figure 1 Echocardiogram of a normal individual. The interventricular septal (I.V.Septum) width (0.8 cm), the short axis at end-diastole (Sd) and at end-systole (S,), the endocardium, and the epicardium are shown. Note the normal posterior left ventricular wall thickness (0.8 cm) between endocardium and epicardium.
Circulation, Volume XLVI, trophic cardiomyopathy (HMC) and of 15 normal individuals. In patients with HMC, both end-diastolic and end-systolic volumes were relatively smaller than normal, but the difference was not statistically significant. The ejection fraction was significantly greater in HMC than in normal subjects (P < 0.025). The most striking difference was seen in the interventricular septal (IVS) width, which in 1MC was two and a half times greater than the normal (with no overlap of values between HMC and normals). There was no significant difference between posterior left ventricular wall thickness in the two groups. The early diastolic slope of the anterior leaflet of the mitral valve in HMC was significantly less than in the normal group (P<0.005); only one patient with HMC had a valve slope in ' r the normal range. An abnormal systolic movement was not seen in any patient, even after amyl nitrite inhalation. Abbreviations same as in figtre 1. Circulaion, Volume XLVI, November 1972 Figure 3 shows the mitral valve motion of a patient with HMC without obstruction. Note the absence of aniterior systolic movement of the mitral valve. This echocardiogram was taken after inhalation of amyl nitrite. In conitrast to this, figure 4 shows the motion of the mitral valve of a patient with hypertrophic obstructive cardiomyopathy. The systolic anterior movement of the mitral valve toward the ventricular septum is quite well seen.
Discussion
Autopsy studies of patients with hypertrophic cardiomyopathy with or without outflow obstructioni have shown two types of myocardial hypertrophy. The most common variety is an asymmetric hyperthrophyj 19 22 mainly involving the interveentricular septum and, to some extent, the free anterolateral wall of the left ventricle. The posterior left ventricular wall may be entirely normal. A much less common variety is that of diffuse hypertrophy21 22 involving the left ventricle in more or less symmetric fashion. Our cases appear to be of the asymmetric type, as the posterior left ventricular wall was within normal limits, except in one case. The ventricular septum, however, was considerably thicker than normal.
Menges23 in his three autopsy cases of hypertrophic cardiomyopathy reported ventricular septal thicknesses of 2.8, 2.0, and 3.1 cm. In his series of normal cases, the thickness of the ventricular septum was 1.0-1. with those found by Menges. In the three cases of hypertrophic cardiomyopathy that Menges analyzed, the ratio of thickness of ventricular septum to that of free anterolateral wall ranged between 1.55 and 1.76. In 20 normal hearts, this ratio averaged 0.45 and in 50 hypertrophied hearts (other than hypertrophic cardiomyopathy) it averaged 0.98, exceeding 1.25 in only one instance. Thus, it seems that cardiac hypertrophy associated with hypertension and aortic stenosis is symmetric, affecting uniformly the left ventricular wall and the ventricular septum. However, in hypertrophic cardiomyopathy, the ventricular septum is disproportionately more hypertrophied.
Since the posterior left ventricular wall is least affected by hypertrophy in hypertrophic cardiomyopathy, the ratio of the ventricular septum to the posterior left ventricular wall becomes even more significant. In our series of hypertrophic cardiomyopathy, this ratio was -2.0 in every case.
The septal width, as measured by echocardiography, may overestimate the actual width of the septum because the ultrasound beam may not be directed at a right angle to the septal surfaces. However, the technic we employed was highly standardized and reproducible, and the empiric difference between the hypertrophic cardiomyopathy and normal is highly significant (P <0.005).
The echocardiographic ventricular volumes in our normal series and in hypertrophic cardiomyopathy without outflow obstruction are in agreement with the angiocardiographic volumes in normal individuals and in hypertrophic cardiomyopathy with 
